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1 | INTRODUCTION

emangiopericytomas (HPC) are wvascular
Htumors originating from modified smooth

muscle cells, Zimmerman’s pericytes. HPC
was first described in 1942 by Stout and Murray (1).
Sinonasal hemangiopericytomas are clinically and
pathologically distinct from hemangiopericytomas
(HPC) (2). Compagno and Hyams first described this
distinct sinonasal tract tumor in 1976 as
“hemangiopericytoma-like” (3). In 2005, sinonasal
hemangiopericytoma was reclassified as gloman
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Glomangiopericytoma is a rare sinonasal tumor. We report three cases
of this rare disease that presented in nine days to one subspecialty
practice. Histochemical and DNA sequencing confirmed the diagnosis
in each case. Endoscopic sinonasal surgery provided complete resection
in each case. The occurrence of three cases to one practice within
a 2-week timeframe may suggest GPC is under-recognized. Routine
sequencing to detect CTNNB1 mutations and staining for smooth
muscle actin of suspicious sinonasal tumors may increase the frequency
of GPC detection.
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giopericytoma (GPC) by the World Health
Organization. In addition, HPC is now reclassified as
solitary fibrous tumors by the WHO. GPC belongs
to the category of borderline/low-malignant potential
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tumors of the sinonasal tract. HPC and glomus tumors
are similar tumors that rarely occur in the sinonasal
tract but should be in the differential diagnosis when
diagnosing GPC.

On clinical presentation, GPC 1is accompanied
most frequently by epistaxis, nasal obstruction, and
headache. The lesions are polypoid with an average
size of 3.0 to 8.0 cm. They are non-translucent, beefy
red to grayish pink, soft, edematous, and fleshy to
friable tumors (4). The median age is the seventh
decade: 60 years range of 22 to 86 (5) , and 62.7
years with a range of in utero to 86 (4). The usual
treatment for GPC is endoscopic sinonasal surgery. A
few reports of GPC deaths exist, but completely
resected disease seldom recurs.

Pathologically GPC is distinguished from soft tissue
hemangiopericytoma by the typical diffuse reactivity
for actin, factor XIIIA, and vimentin without intense
diffuse staining for CD34 (6). B-catenin nuclear
accumulation is a diagnostic marker for GPC (7).
CTNNBI1 mutations lead to nuclear accumulation of
B-catenin (5) , (7) , (8) and distinguish GPC from
HPCs. Nuclear expression of cyclin D1 is present in
tumors with nuclear expression of B-catenin. GPC
accounts for less than 0.5 to 1% of all sinonasal
One of the most significant numbers
reported is one hundred four cases of sinonasal-type
hemangiopericytoma diagnosed between 1970 and
1995 from the Armed Forces Institute of Pathology
files (9). A systematic review in English identified
one hundred and ninety-four cases of sinonasal
hemangiopericytoma (10). A systematic review in
English and Korean identified 337 cases (11). The
authors  concluded that Actin and CD34
immunostaining could be independent prognostic
indicators of GPCs. CTNNBI mutational analysis
became available after 2000. The most extensive
series reported of CTNNB1 mutation confirmed GPC
is twenty-three cases (5). Here we report three
confirmed cases of GPC with CTNNBI1 mutations
diagnosed in the same subspecialty practice within
nine days.
resection by endoscopic sinus surgery (ESS).

tumors.

All three cases underwent complete

2 | PATIENT 1

A 52-year old Caucasian male with a three-year
history of progressive nasal congestion, postnasal
drip, and facial pressure was evaluated by his ENT
physician in May 2021. He had years of antibiotics,
nasal steroid sprays, and antihistamines without
improvement. A CT scan of the paranasal sinuses at
an outside facility in May 2021 revealed a left
sphenoid mass and opacified sinuses. His endoscopic
examination here by Dr. Barham revealed a vascular
appearing mass in his left olfactory cleft and the right
anterior face of the sphenoid. Initially, this mass was
suspected to be olfactory neuroblastoma. The patient
underwent endoscopic sinus surgery with bilateral
maxillary antrostomy and complete resection of the
sinonasal mass in July 2021. The frozen section was
consistent with a small round blue cell tumor.
Histopathological examination of specimens showed
neoplastic proliferation of cells with signs of vesicular
and storiform formation with a meningothelial
appearance. Immunohistological analysis showed
positive staining for S-catenin, smooth muscle actin,
S-100, and a Ki-67 index of 5%. The tumor cells were
negative for Synaptophysin, S100, Melan A, Desmin,
P40, AE1/3, CK8/18, SMMSI1, CD56, Myogenin,
P63, SOX-10, and Chromogranin. Next-generation
Genetic sequencing and analysis showed a CTNNBI1
DNA alteration (¢.98 C>G) and the alternation of the
corresponding protein (p.533C at exon 3). The tumor
is a glomangiopericytoma with positive staining for
[-catenin, smooth muscle actin, and the presence of
the CTNNB1 mutation.

3 | PATIENT 2

A 58-year old Caucasian male began having recurrent
epistaxis, sinus congestion, facial pressure, left-sided
nasal obstruction, and a decreased sense of smell for
the last nine months. He had antibiotics, nasal steroid
sprays, and antihistamines without improvement in
symptoms. In October 2020, he presented to the
hospital for epistaxis, which required cauterization in
the operating room. A lesion was identified clinically
as possible neuroblastoma. He
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saw Dr. Barham for further evaluation in June 2021,
and a CT paranasal sinus scan showed a left olfactory
cleft mass attached to the skull base. He underwent
endoscopic excision of the sinonasal and skull base
mass with a skull base reconstruction in June 2021.
Histopathological examination revealed neoplastic
architecture and a storiform/whorled configuration of
tumor cells separated by a vascular pattern; the cells
were closely packed, uniform, and showed oval
nuclei. Immunohistological analysis showed positive
staining for [-catenin, smooth muscle actin. The
tumor cells were negative for Synaptophysin, S100,
Melan A, Desmin, P40, AE1/3, CK8/18, SMMSI,
CD56, Myogenin, P63, SOX-10, and Chromogranin.
Genetic sequencing analysis showed CTNNB1 DNA
alteration (c98 C>T) and protein alteration (p533F
at exon 3 DNA alteration ¢.98>G). The tumor is
a glomangiopericytoma with positive staining for
[-catenin, smooth muscle actin, and the presence of
the CTNNBI1 mutation.

4 | PATIENT3

A 65-year old Caucasian female with a two-year
history of nasal congestion, obstruction, epistaxis,
and shortness of breath saw her ENT physician.
She had a past medical history of Insulin-dependent

Diabetes  Mellitus, = Hypertrophic ~ Obstructive
Cardiomyopathy, TIA, COPD, and Meniere’s
disease. She received nasal sprays, steroids,

antibiotics, antihistamines, none of which resulted in
any longterm improvement in symptoms. The patient
had imaging at an outside facility that showed a
sinonasal mass. Partial resection occurred at an
outside facility in April 2021. Pathology reported a
hemangiopericytoma. The patient had a recurrence of
her symptoms and saw Dr. Barham for further
evaluation in May 2021. A CT scan of the
paranasal sinuses performed at Baton Rouge General
Hospital showed a left sinonasal mass with skull base
involvement and a left maxillary polyp. She
underwent endoscopic sinus surgery with complete
excision of the sinonasal tumor, maxillary
antrostomy, left ethmoidectomy, left sphenoidotomy,
and excision of skull base tumor with reconstruction in
July 2021. Histopathological examination revealed
storiform formation of tumor
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cells. Immunohistological analysis showed positive
staining for Factor XIIla and smooth muscle actin.
The tumor cells were negative for CD34 and BCL-2.
Genetic sequencing and analysis were performed and
showed a CTNNB1 DNA alteration (¢.98 C>G) and
the alternation of the corresponding protein (p.533C
at exon 3). The tumor is a glomangiopericytoma
with positive staining for smooth muscle actin and
a CTNNBI mutation.

5 | DISCUSSION

The WHO defines GPC as a sinonasal tumor
demonstrating a perivascular myoid phenotype
(smooth muscle actin-positive); It is a borderline
and low malignant potential soft tissue tumor of
the nose and paranasal sinuses (4) . GPC represents
less than 0.5 % of all sinonasal neoplasms with a
peak incidence in the seventh decade. The
common presenting symptoms are unilateral nasal
obstruction and recurrent epistaxis. Less common
findings include headache, pain, difficulty in
breathing. GPC is polypoid, beefy red to grayish
pink, soft, fleshy to friable, and edematous to
hemorrhagic appearance, which easily bleeds on
clinical examination (12). Histologic examination is
necessary for the diagnosis. Hematoxylineosin
staining reveals subepithelial well-circumscribed,
unencapsulated cellular tumor, characterized by
diffuse closely packed cells, forming short fascicles
and exhibiting storiform, whorled, or palisaded
pattern, interspersed with many thin-walled,
branching staghorn vessels. The neoplastic cells
are uniform and elongated to oval with a round to
spindle-shaped nuclei and eosinophilic cytoplasm
(12). Glomangiopericytoma also has limited mitotic
activity, atypia. It is distinguished from soft tissue
hemangiopericytoma by the typical diffuse reactivity
for actin, factor XIIIA, and vimentin without intense
diffuse staining for CD34] (9).

B-catenin is a key regulatory molecule of the Wnt
signaling pathway, which is essential for tissue
homeostasis and regulation of cell proliferation,
differentiation, and function. B-catenin connects “on
” and "off” states of Wnt signaling to the transcription

process. Abnormal stabilization and nuclear
accumulation of B-catenin due to missense
mutations
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or alternate molecular mechanisms occur at a high
frequency in various epithelial cancers (13). In GCT,
the gain of function mutations in the gene CTNNBI
(cadherin-associated protein) that encodes B-catenin is
likely to initiate molecular events in GPC
tumorigenesis (8). Multiple mutations in GPC tumors
of the CTNNBI1 gene have been described (5) , (8).
Nuclear accumulation of B-catenin is a diagnostic
marker for GPC (7). Therefore, sequencing of GCT
lesions seems likely to become a standard of care for
definitive diagnosis. Sequencing should allow
differentia-tion of GPC from sinonasal solitary
fibrous tumors and sinonasal glomus tumors.
Recurrent  transloca-tions  involving  identified
molecular drivers NAB2 and STAT6 occur in
solitary fibrous tumors (14), (15). Glomus tumors
demonstrate a gene fusion involving MIR143 with
Notch-1, NOTCH-2, or NOTCH-3. MIR143 and
NOTCH genes involved vascular smooth muscle
development and smooth muscle differentiation (16) .

Endoscopic endonasal tumor resection is the
preferred option for GPC tumors as it is less
inva-sive, has low morbidity, and has equal
outcomes. Complete surgical resection of the tumor
results in an excellent overall survival rate.
Incomplete tumor resection can result in recurrence
(17) . Ad-junct chemotherapy/radiotherapy has
limited efficacy when complete surgical resection is
not pos-sible (11) . We reported three confirmed
cases of GPC successfully treated with complete
resection by Endoscopic Sinus surgery. A CTNNBI
mutation and the presence of smooth muscle actin
are present in all 3 cases. The occurrence of three
cases within a two week timeframe in one
subspecialty practice may suggest GPC could be
more common than recognized. It is possible that
routine sequencing of suspicious sinonasal tumors for
CTNNBI1 mutations and staining for smooth muscle
actin may increase the frequency of GPC detection.
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